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. Summary

This’ document descubcs the Hehum leak test and ploof plessure test for the QM&FM TTCS

' condenser. tubcs and the QM&FM TTCS condenscr assembly The . document 1ncludes

ptoceduie sheets to be ﬁlled in durmg testing.

No part of this n'ﬂcumen! may be reproduced and/or dlsc[ased in any form.or by any i means without the pnar viritten permrsslon of NLR,
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414 L Hehum leak test procedure sheet f01 1nd1v1dual TTCS condenser tubes s 1'2_ L

- 4 12 Hehum leak test procedure sheet for condenser assembly (aftel brazmg) prlor -

3andafte1pressuretest S N 0 S B 14_

':_Proofpressure test procedure sheets - o R N 1::6' '_ oy

SR Proof pressure test procedure sheet for eondenser assembly (after brazmg) 16' L
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Scope of the doc_:umént

—

The piocedurc describes the OM & FM condenser Helium leak test and proof pressure test on

smglc condenser tubcs and condenser assembly. In the overall mauufacture sequence the bold

indicates the step in which these procedure has to be applied. In case a brazing manifold test = . -

.sample has to pelformed helium leak test and proof pressure test; please refer to “AMSTR-
NLR-PR-002-v.2.0-Condenser tube He leak procedure” and the “addcndum Proof pressure test

- plOCEdluC for brazed mamfold samplcs
_Oyerai_i QM_ FM Co_ndénsci* Ménufa_cturing sequence

: Bend 1nd1v1dua1 tubcs
Label tube N .
He leak test for mdlvulual tubes AMSTR~NLR~PR—O40
Cut tubes to exact length according to the cutting plocedurc AMSTR«NLR PR 008—

e

v.2. QM/FM condenser He leak &pmof pressure test pmcedurc
_ a." Avoid chips entering the tubes duung cutung
5. Clean tubes inside &. outSIdc and seal thie end: AMSTR NLR 039
6. Manufacture brazmg plates .
. Apply stop off agent on br azmg componeut AMSTR-NLR 041
8 'Manufacture bottom, top plates and strain relieves in AL 2024 T351
9. Convert to AL 2024 T851. (worksheet by AIDC) -
10. Manufacture mamfold parts aud filters
11. 'Clcan mamfold parts and fitter AMSTR—NLR~O39 (to be appioved)
| 12: Perform nickel plating on tubes side to be brazed according to AMS 2403L
_ 13.f Spot weld condenser tubes to manifold and apply solder mound tubes
4, Brazc tubes and 1nan1f01ds AMSTR _NLR-041
15, He leak test on condenser tuhmg lay—out AMSTR-NLR -040
16. He leak test on 1namfold test sample AMSTR-NLR-004 i issue (M4
17. Proof pressure test and burst pressure iLbl on manifold test sample up to 2 5 MDP 2 S
o F160 = - 400 bar per AMSTR-NLR 004 Iss04 : '
18. Proof pressure test up to 1.5 MDP = 1 -5 ¥ 160 =240 bar AMSTR-NLR -040
19. He leak on condenser. tubing lay-out AMSTR-NLR —PR 04¢ ' '
20. '_i{c leak on manifold test sample AMSTR-NLR _~PR 004 issuc 04

I ' No pat of this document may b repmducen' and/or disclesed, H‘l any forny or by any means, withou! the prior wrilen permission of NLR. '_ I
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2L
22,
)
24!
25
26

lnstall nutplates on top plate _ Sl o L

Surface treatment of condenser plates and tube before glumg AM STR-NLR—PR -38
Glue the condenser tubes to the base’ plate AMSTR NLR-PR—SS -
Glue the top plate to the bottorn plate and glue strain rehefs AMSTR NLR PR-
Glue fo11 heaters ontop plate -AMSTR-NLR- PR—38 : : : : '

Clean outs1de fubes, Inamfold and condenser plates according to AMSTR—NLR- o

R _'PR 039 (to be approved)

o

s,
)
00

3L

Apply wire heater accordmg to AMSTR NLR PR {)43
Doa mass check/measurement on the condenser and condenser bolts ‘
Fix condenser with bolts to tr ansport iig AMSTR—AIDC—PR-O23 (to be wrttten)

Perfonn an outgomg mspect;on (wsual and electncal) accordmg to AMSTR-NLR PR- " R
_47(to be ertten) R SERE R R S S, TR .
Perform thermal cycling test accordmg TTCS SYSU TEMP 0{)1 ( to be wrttten) only RO

o '.for QM

Apply TS aceordmg to AMSTR—NLR PR- 49 ( to be wntten) only for FM
Integrate the condenser to radrator accordmg to AMSTR—NLR PR 48 '

) : References documents

| Title ST e .Nurnber . . L 'Date e

| RD3.

- condenser tubes and condenser

| RD-1 | TTCS Leal(rate | AMSTR-NLR-TN-046-Issuc 10| April 2006 |
' '_RD_'—2.."_ Proof pressure test procedure for :AMSTR_ -NLR-PR-040- 1ssue-1_.0 1 June 2008 S
'.'brazedmamfold samples Co L N IR
Hehum leak test procedure EM . AMSTR—NLR—.PR—O'O.Z-'isS:ue 2.0 . May_2007 .

assembly

No part of this _documenr majt be reproduced and/or disclosa-_d. n any 'form or by any rneans, without the prior wiitlen permission of NLR. " .
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'3 Helium Ieak and pro'of pressure test description |

3 1 Hellum leak test
_ The vacuum method is the most sensitive leak dctecnon tccbmque
- Two sub methods can be dfstlngulshed Onty the “Helium outside vacuum ulslde” method is

- described helc

F‘mlf o fast
["hard vacuum* insids]

- Figure 1. He ledkfest, vacruum method

“When this method 1s applied the object to be exaﬁlincd for leak:s is evacuated and.s'praye'd. from
the outside with a search gas, helium, The side which is placed under vacuum is connectcd to
the leak detectot. The gas enters through any leaks present in the Obj ect and is detectcd bya

- sensor connected to the leak test instrument. Quant1tat1ve overall leak measurements can bc '

_ performed by covermg the test item with a bag and saturate the 1n31de with helium. -

- Excessive use of hchum shall be avoided as it will increase the detector’s background detection .
- level (dec1ease its leak test sens;twﬂy) The helium that leaks into the test 1tem is momtored and
should be less than the required valuc. _ . '
~State of the art helium leak rate testels can measure leak rates in the order of 1*10 10 mbar.ls,
however one should keep in mind that this value i is often very difficult to obtain in practlcal

situations. Very little hehum contamination: already can disturb the background detection level

No part of this docurment may be reproduced andfor dr’_scrased, In any form or by any means, withoul the prior wrillen permission of NLR. J
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" AMS Tracker ; Cpege T sofie

Thermal Con'l:rol  Docld - AMSTR-NLR-PR-040 .~ - S
Subsystem o Issue o ' Issue 01
' QMIFM condenser He leak &preof " Date R " June 2008

pressure test procedure L

-'The 11m1t for this TTCS component requtred frorn RD 1 document is 1x10 9 mbar Us.

- meg to the. AIDC equipment measurmg the He 1eak in atny ce/s the foliowmg umt conversxon'._‘_ L

B can be used

1 atmece/s = 1,03 mbarlfs -

' The equ1pment used of thls QM and FM was changed compaled to the EM because of the oil L S

“ sealed pump in the’ leak detector -for the QM and FM condenser any oil contarnmatlon needs to_

_be avoided. For that reason an 011 free pump (see spec) Was used to replace the 011 seled purnp T

I 1n the He leak tester : -

'Dry runnlng vactum pump for cleanlmess -u-no 0|E costs ‘no 011 changes no 01I d:sposai
“Speed 12.5 mh? at 50Hz, 15 m3h'1 at 60Hz (%’J 8 83 CFM 250 L/Mln 250000

- em?/min) _ : o
- Ultimate vacuum <i. 6 X 1.0'2 mbar '
. Idea[ for all clean processes R

; —Dlsptacement (swept volume)

50 Hz

B0Hz
-Peak pumpmg speed

15."m3h_51. /88 Mmint
| .-18'“"3“"1_;_-'/.10;6__ ft'3mmf1-_:_ S

12.5 m3h / 7. 3 ft3m1n

50Hz |
60Hz QCPM‘) 15 mih-1/ 8.8 fPmin-1-
' "Ulttmate vacuum (total pressure) R 6 X 10 mbar/ 1 x 10 Torr -
Inlet connection: - ST NW25. cislr
L Outlet connectlon T Y NW16
“Motor p power . B 04 kW '
" Electrical supp!y, _1 phase ' R o
50 Hz . 2007230V
60 Hz . B 110/ 115V
. _Enclosure ratlng RS _"IP44 ' _
_ Operatlng temperature range 5to 40 °C /41 to 104 °F _.
- Weight R  25kg /55 lbs = '
' -_'Nmse Ievei at ultlmate (at 1 metre) 58 dB(A) -
Vlbratlon 1. 5 mms™
'_Leak tlghtness (statlc) S r_nbar I'st
' _rvn ,eanofmfsdacuméquay'bereproeucedand/ordjsdosed, in-any forin or by any means, withou the prior vritlsn pénmission of MCR, J

'AMETR-NLR-PR-040-QM-FM coridenser He leak&proof press procedures_iss01.doc ~ Savsd; 2008.06.27 11:00, Printed: 2008.06.27 $1:01 :
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. 3.2 Proof pressure tesl::_

condense1 tubcs while tcstm

Figure 2 Nitrogen service unit available in AIDC faciﬁty :
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Figure 3. Schematic of the Nitrogen service unit
! L ~No parr of this document may be repmduced and/or disclosed, in any form or by any means, without the prior wiifter perm.'ss;on of NLR.
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4 ‘Helium leak-tes_t'pro'cedure_sheets_z L

- The hehu,m leak test procedure sheets Shaﬁ be ﬁlled in, and shall accompany the condense1
_ durmg it’s hfetlme in order to be able to’ show the procedure was followed '
L Eaeh condenser cons1sts of 7 Tnconel tubes w1th a dlfferent bendmg iay—out and ﬁnally wﬂl
. consist of an mtegrated fube system combmmg the tube ends 1nto two mamfolds (one mlet and

'-'_one outlet)

- No part of this documenit may ‘be repmducea‘ andfor disclosed, in any form orby any means, without the pnur wrilten permrsswn of NLR.
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